Biosynthetic pathways for the Leb and Y glycolipids in the gastric carcinoma cell line KATO III as analyzed by a novel assay.
The biosynthetic pathways for the difucosylated type 1 and 2 glycolipids, Leb and Y, respectively, were investigated in the gastric carcinoma cell line KATO III, using a novel chromatogram binding assay. The type of fucosylation obtained was deduced from the binding pattern of monoclonal antibodies specific for the biosynthesized glycolipid products using microsomal fractions as the source of enzyme, pure glycolipids and non-radioactive GDP-fucose as acceptor and donor substrates, respectively. The Leb glycolipid (Fuc alpha 1----2Gal beta 1----3GlcNAc(4----1 alpha Fuc) beta 1----3LacCer) was synthesized mainly via the blood group H, type 1, precursor (Fuc alpha 1----2Gal beta 1----3GlcNAc beta 1----3LacCer). However, the Lea glycolipid (Gal beta 1----3GlcNAc(4----1 alpha Fuc)beta 1----3LacCer) also served as a precursor for the alpha 1----2 fucosyltransferase, thus allowing conversion of Lea to Leb. This biosynthetic route represents either an "aberrant" specificity of the Fuc alpha 1----2 transferase associated with these gastric carcinoma cells and/or a new member of the alpha 1----2 fucosyltransferase family. The Y glycolipid (Fuc alpha 1----2Gal beta 1----4GlcNAc(3----1 alpha Fuc)beta 1----3LacCer) was synthesized exclusively via the classical pathway using the blood group H type 2 glycolipid (Fuc alpha 1----2Gal beta 1----4GlcNAc beta 1----3LacCer) as precursor. The X glycolipid (Gal beta 1----4GlcNAc(3----1 alpha Fuc)beta 1----3LacCer) did not serve as an acceptor substrate for the alpha 1----2 fucosyltransferase(s) present. The use of non-radioactive sugar-nucleotides as donor substrate, defined glycolipid precursors as acceptor substrates and of specific monoclonal anti-glycolipid antibodies for detection provides a rapid and highly specific assay for analyzing biosynthetic pathways of glycosyltransferases.